Guillain-Barre syndrome (GBS) is also known as an acute inflammatory demyelinating polyneuropathy (AIDP). It is an immune-mediated polyneuropathy commonly post-infectious in origin that presents with ascending weakness, loss of sensation and deep tendon reflexes resulting from demyelination of peripheral nerve. Drug-induced neuropathy has been describing before and remains a rare clinical entity. Development GBS after an episode of infections such as Campylobacter Jejuni, Epstein Barr Virus, and Mycoplasma pneumonia has been well described. However, GBS associated with Cyclosporine A (CsA) is rarely reported. Here we report a case of GBS developed two weeks after initiation of CsA in a patient with a known case of primary membranous nephropathy and responded well with cessation of the offending drug.
to our nephrology clinic for further investigations of progressive bilateral leg edema for 6 months. She had severe nephrotic syndrome with 24-hours urine protein was 6gm/day, serum albumin 16 g/l and preserved kidney function with a serum creatinine of 86 µmol/L (estimated glomerular filtration rate (eGFR) of 56 ml/kg/1.73m 2 ). Her connective tissue screen, consist of anti-nuclear antibody (ANA), anti-double-stranded DNA (dsDNA) were negative, normal C3 and C4 levels. Viral hepatitis B, C, and retroviral screen were negative. She was work-up extensively for myeloma kidneys and the results were negative as well. She underwent a renal biopsy and diagnosis of membranous nephropathy was made.
The possibility of secondary causes of membranous nephropathy was investigated thoroughly. She underwent computed tomography scan of the thorax, abdomen and pelvis (CT TAP), oesophagalduodenoscopy (OGDS), colonoscopy, mammogram and tumour marker screen namely alpha-fetoprotein (α-FP), cancer antigen 125 (CA 125), cancer antigen 19-9 (CA 19-9), carcinoembryonic antigen (CEA) and the entire reports were normal. Ideally, detection of circulating antibodies against phospholipase A2 (PLA2R) will help to differentiate primary or secondary membranous nephropathy, however, this test in not available in our center and even throughout Malaysia. Thus, in the absence of secondary cause, she was subsequently diagnosed and treated for primary membranous nephropathy (PMN).
A period of observation for 6 months with optimized antiproteinuric medication (losartan 100mg daily) failed to improve her 24-hours urine protein excretion and it was rather increased to 10.3 gm/day. Thus, she was started on pulse dose of intravenous methylprednisolone 150 mg daily for 3 days when the followed by oral prednisolone. Intermittent two weekly doses of intravenous cyclophosphamide (IV CYC) was initiated; however her treatment was interrupted as she had multiple infections with two episodes of severe pneumonia and urinary tract infection that require hospitalization. She had another CT Thorax during the admission that proved lung consolidation, however, she was also found to have right descending artery pulmonary embolism needing anticoagulant treatment with subcutaneous enoxaparin. This event was likely due to her heavy proteinuria with low serum albumin. Despite 3.0gm cumulative dose of IV CYC over a period of 6 months, her 24-hours urine protein was failed to achieve below nephrotic range, therefore, the IV CYC was discontinued and Cyclosporine (CsA) was started at a dose of 75 mg twice daily with her body weight was 72 kg. Her oral
Introduction
Guillain-Barre syndrome (GBS) is the most common acute polyneuropathy and resembles acute inflammatory demyelinating polyneuropathy (AIDP). The incidence of typical Guillain-Barre syndrome has been reported ranging between one to two cases per 100 000 per year throughout the world [1] . It is commonly demyelinating or occasionally can be axonal and there have been major advances in understanding the mechanism of GBS. Antecedent Campylobacter jejuni infection occurs in about quarter of a patient with GBS [2] . The immunopathogenesis of GBS in post-infectious origin is due to the presence of an antibody that's against the peripheral nerve [3] . The diagnosis of GBS usually made from the clinical presentations consists of acute onset of paralysis that worsens over time, supported by absent of reflexes and can be confirmed from the neurophysiology study and cerebrospinal fluid examination. AIDP is the most widely recognized form of GBS but the variants are known as acute motor axonal neuropathy (AMAN), acute motor and sensory axonal neuropathy (AMSAN), Miller fisher syndrome are well established.
Case Report
A 74-year-old lady was diagnosed to have type 2 diabetes mellitus, hypertension, dyslipidemia and gout for the past seven years. She also had ischemic heart disease in 1998 required percutaneous coronary stenting and remains asymptomatic of angina. She was referred prednisolone was continued. Her serum creatinine upon initiation of CsA was 98 µmol/L with eGFR of 50 mls/kg/1.73m 2 .
Two weeks later, she complains of insidious onset lower limb weakness associated with difficulty in walking, instability, recurrent fall and hands tremor, followed by upper limb weakness 3 days after that. There was no preceding symptoms of fever, upper or lower respiratory tract infection symptoms, abdominal pain, diarrhea or altered bowel habit and vomiting to suggest gastrointestinal tract (GIT) infection. She was compliant to the CsA. She was not on any other medications or supplements except the treatment prescribed from our clinic. Her blood pressure (BP) was 150/80 mmHg with pulse rate 80 beats per minute. Oxygen saturation was 98% on room air and was not tachypnoeic. She had features of proximal neuropathy with her bilateral lower limbs (LL) proximal muscles power of 2/5 at thighs, 3/5 knees and 5/5 distally over her ankles. All the LL reflexes were absent. However, there was no loss of sensation. Examination of the upper limbs was unremarkable. Other physical examinations were normal and no concurrent infections elicited.
Her blood investigations showed serum creatinine was 81 µmol/, albumin 31 mmol/L, corrected calcium 2.39 mmol/L and phosphate 1.18 mmol/L, erythrocyte sedimentation rate (ESR) was 59 mm/hr. Her hemoglobin was 12.8 g/dL, white cell count of 9.3 x 10 9 g/dL. Her diabetes control was good with glycosylated hemoglobin (HbA1c) ranging between 5.1%-5.7%. Her 24-hours urine protein was 13 g/ day. Repeat Hepatitis B, C and retroviral screen, tumor markers (CEA, CA-125, CA 19-9, α-FP)) and connective tissue disease screen (ANA, dsDNA) were all negative. She was subjected for a chest x -ray, CT thorax, abdomen and pelvis to rule out neoplasia and the results were normal. Electrocardiogram (ECG) did not show any acute ischemic changes or any cardiac arrhythmia. Other viral markers including Epstein-Bar virus (EBV), Cytomegalovirus (CMV) and Mycoplasma were negative. Cyclosporine blood level was not toxic at 33 ng/ml. Stool specimen for Campylobacter jejuni test was not sent as she does not have any GIT symptoms and clinically not suggestive of this infection.
Lumbar puncture showed albumino-cytologic dissociation with a protein of 778 mg/L (150-450 mg/L) and no other features to suggest infections. The motor nerve conduction studies (NCS) over the common peroneal nerves showed the distal motor latency (DML) and motor conduction velocity (MCV) were normal, the compound muscle action potential (CMAP) amplitude was reduced and the F-wave latency was absent. Whereas the tibia nerves conduction studies showed the DML was prolonged, the CMAP amplitude was reduced, the MCV was normal and the F-wave latency was prolonged. Sensory nerve conduction study over the sural nerve showed the distal sensory latency (DSL) and the sensory nerve action potential (SNAP) amplitude were normal. These findings were in keeping with a predominantly axonal motor polyneuropathy (AMAN) variant of GBS.
Based on the available investigations, the temporal relationship with the initiation of CsA, and no other possible causes of GBS, a diagnosis of GBS associated with CsA was made. The CsA stopped upon admission and she was treated with intravenous immunoglobulin (IVIG) 0.4 mg/kg (25 mg) daily for 5 days. She slowly regained her muscles power of the LL to 3/5 to 4/5 distally. All her LL reflexes were improved to 1+. Since she responded to IVIG, plasmapheresis was not offered to her and she continued her physiotherapy as out-patient. However, she was not subjected for a repeat NCS. In term of further management for her PMN, she was started on Mycophenolate mofetil (MMF) and the dose was uptitrated to the best-tolerated dose of 500 mg twice daily and continued with a tapering dose of oral prednisolone. She manages to achieve partial remission after 3 months of MMF with 24-hours urine protein excretion below nephrotic range and stable at 2-3 gm per day and her serum albumin was improved to 35-38 gm/dl with a stable serum creatinine of 100 µmol/L.
Discussion
CsA has been widely used as the immunosuppressive agent in human recipients of kidney, liver, heart, pancreas, lung and bone marrow transplantations. It has also been extensively used in the treatment of autoimmune diseases such as in primary biliary cirrhosis, psoriasis, systemic lupus erythematosus and rheumatoid arthritis. Each of these conditions has its own protocols for doses, frequency, target therapeutic levels as well as the concomitant use of other immunosuppressive agents. CsA is calcineurin inhibitor that has immunologic properties that made it attractive as immunosuppressive medications. Calcineurin is a calcium/calmodulin -dependent serine threonine protein phosphatase and inhibition of calcineurin by CsA occurs through the binding to the immunophillin and cyclophillin. The subsequent process is mediated through interleukin-2 that eventually will prevent T cell activations and the immune response [4] . In a normal hepatic and renal function, metabolism of CsA is primarily hepatic with a half-life of 6.4-8.7 hours with less than 1% appearing in the urine or feces and it will also go through metabolism by the cytochrome P450 system. CsA metabolites are eliminated in the bile with less than 5% excreted in the urine [4] .
CsA is well known for its nephrotoxic side effects [4] . Other common side effects include gingival hyperplasia, hirsutism, glucose intolerance, and hypertension. It is also demonstrated that usage of CsA increases the risk of neurotoxicity, infection and malignancy such as lympho-proliferative disorder. CsA induces neurological side effects can occur up to 40% of patients [5] . The most common neurotoxicity effects are tremor that can be mild to severe. Mild tremor may resolve spontaneously despite continuing the treatment. Rare side effects of neurotoxicity are a headache, seizures, visual abnormalities, peripheral neuropathy and Guillain-Barre Syndrome (GBS) [5] . Neurotoxicity more frequently occurs with high CsA level, however despite within or below therapeutic range these symptoms may happen and dose reduction or withdrawal is warranted and usually results in resolution of neurological symptoms. In this case, she developed mild tremor that resolves upon withdrawing the drugs however her lower limb weaknesses improvement was delayed that require further management. She does not have other features of adverse events from the CsA used.
GBS or AIDP is an immune-mediated post-infectious polyneuropathy that presents with ascending weakness, loss of deep tendon reflexes and sensation resulting from demyelination of peripheral nerve. Approximately two-thirds of patients with GBS give a history of an antecedent respiratory tract or gastrointestinal infection [6] . It is commonly preceded by Campylobacter jejuni infection, however, EBV,CMV, Mycoplasma, Varicella, retroviral infection, influenza virus also has been reported as an infective cause prior to the development of GBS [7] [8] [9] . The mechanism in post-infectious GBS is likely due to immune response towards the infecting organism that cross-react with the ganglioside surface of the neural tissue that will result in acute demyelinating neuropathy [6] .
Rare causes of GBS are related to drugs [10] . Drugs such as oxaliplatin and infliximab were reported before [11, 12] . CsA associated with GBS is rare and to our knowledge, there are not many case reports on it [13, 14] . Amongst the case reports which have been published are of patients who were on CsA post-transplant namely lung, renal and stem cell transplant [13, 14] . In one report of a lung transplant patient, CsA induced GBS improved after CsA was switched to tacrolimus and treated with plasmapharesis [13] . Three renal transplant patients who developed CsA neurotoxicity of which one of them was confirmed to be GBS post investigations [14] . The mechanism of drugs induced GBS is believes due to the neurotoxic effects of the drugs that cause damage or apoptosis to the ganglioside of the neurons [15] .
Other possible causes of GBS are an autoimmune disease and malignancy. There were reported cases of GBS that associated with lymphoma, ulcerative colitis and also multiple sclerosis [16] . The mainstay of immune-pathologic mechanism, in this case, is also due to destructions of nerve from the circulating immunologic process.
GBS is rarely associated with nephrotic syndrome and the available reported cases of GBS and membranous nephropathy describes that they occurred simultaneously with the onset of the membranous nephropathy [17, 18] . Emsley et al. in 2002 published a case of membranous nephropathy that occurred concurrently with sub-acute inflammatory demyelinating polyradiculoneuropathy in a patient with progressive multiple sclerosis [19] . The pathologic mechanism described in both cases was in relation to the antibodyantigen complexes that can deposit both in the glomeruli and nerves and further causes destruction and damage. These immune complexes were responsible for both presentations [18, 19] . However the current illustrated case report is a case of GBS that occurred immediately after the introduction of CsA despite PMN remains to unsettle, yet the GBS occurred 12 months later and her symptoms improving with cessation of CsA.
The mainstay of treatment of GBS is related to the likely offending cause. Treatment or removal of the precipitating events is deemed important. GBS patients are treated with a course of immune globulin or plasma exchange and studies have shown they are equally effective [20, 21] . In described case, she received a five days course of 0.4 gm/ kg/day immune globulin G and she showed gradually neurological improvement. In conclusion, there is still a paucity of information to relate the immediate causal relationship in this case, however, based on the history, timing and exclusion of other possible cause, we believe this case is one of the rare cases of CsA associated with GBS.
